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CLAIM AMENDMENTS PwiSfPS^ 60 

CENTRAL PAX CENTER 

AUG 0 9 2006 

1 . (currently amended) A method for repairing a defect in a metallic substrate using 
welding, the substrate having a first surface and a second surface, the method comprising: 

5 a ) placing a consumable filler slug in contact with the defect; 

h ) placing a sacrificial retains in contact with the consumable filler slug; 
elb) transmitting electrical current from a first electrode to a second electrode for a 
period, thereby resistively heating the consumable filler sm gj Jhe sacrificial retainer, and uie 
metallic substrate resulting in coalescence in a substantially liquid pool that substantially fills the 
1 o defect wherein a portion of the sacrificial retainer re mains .solid and constrains the flow of the 
pool and seals the pool from th * surrounding atmosphere, the first electrode and the second 
electrode applying pressure to the substantially liquid pool; 

d» cooling the substantially liquid pool to solidification under the pressure of the first 
electrode and the second electrode producing a repaired metallic substrate; and 
15 e)d) removing the first electrode and the second electrode from contact with the repaired 

metallic substrate. 

2. (canceled) The method of claim 1, farther inoluding thoatcp of applying flaorifioim 
retainer botwoon the - consumable filler olug and Urn C u t el e ctrode through which the curre at 

20 pooooo andr e oicrtivoly hooto, a portion of the sacrificial retainer ooalcock i g into the pool and a 
portion of the retainer remaining oolid and oonotraining the flow of the pool and p e aling the pool 
from the surrounding atmospher e? 
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3. (original) The method of claim 1, wherein the defect is a void extending from the 
substrate first surface to the substrate second surface. 

5 4. (original) The method of claim 3, wherein the consumable filler slug includes a first slug 
section and a second slug section, the first slug section having a retaining Hp configured to be in 
contact with the substrate first surface and the second slug section having a retaining lip 
configured to be in contact with the substrate second surface such that as current passes from the 
first electrode to the second electrode and resistively heats the first slug section and the second 

1 0 slug section a portion of each retaining lip coalesces into the pool and a portion of each retaining 
lip remains solid to constrain the flow of the pool. 

5. (original) The method of claim 1 , further including the step of applying a first sacrificial 
retainer between the consumable filler slug and the first electrode and applying a second 

1 5 sacrificial retainer between the consumable filler slug and the second electrode, wherein the void 
is substantially cylindrical in shape, having a diameter and a volume, and the consumable filler 
slug is substantially cylindrical having a diameter smaller than the diameter of the void, a 
volume, and a distal end and a proximal end whereby the consumable filler slug is configured to 
be received by the void, such that current passes and resistively heats the sacrificial retainers and 

20 the consumable filler slug and a portion of the sacrificial retainers coalesce into the pool and a 
portion of the retainers remain solid and constrain the flow of the pool and seal the pool from the 
surrounding atmosphere. 
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6. (original) The method of claim 1 , wherein the electrical current is substantially uniformly 
transmitted from the first electrode to the second electrode thereby substantially symmetrically 
resistively heating the consumable filler slug and the metallic substrate and substantially 

5 uniformly heating the defect. 

7. (original) The method of claim 1 , wherein the period of transmitting electrical current 
from the first electrode to the second electrode is less than approximately 200 milliseconds. 

10 8. (original) The method of claim 1, wherein less than approximately 5% of the heat input to 
the consumable filler slug and the metallic substrate by the transmission of current from the first 
electrode to the second electrode remains in the repaired metallic substrate upon removal of the 
first electrode and the second electrode. 

15 9. (original) The method of claim 1, wherein the amount of cooling applied to the pool is 
varied as the pool solidifies to achieve a desired predetermined property. 

1 0. (original) The method of claim 9, wherein the desired predetermined property is a 
preferred grain size. 
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1 1 . (original) The method of claim 1, wherein the consumable filler slug is composed of the 
same material as the substrate. 



5 

PAGE 6/13 * RCVD AT 8/9W006 2:54:24 PKI [Eastern Daylight Time] 1 SVR:USPTC« FXRF-2/20 * DNIS:2738300 * CSID:6142286704 * DURATION (mm-ss):03-38 



08/09/2006 15:11 6142286704 



GALLAGHER AND DAWSEY 



PAGE 



RESPONSE TO OFFICE ACTION MAILED 5/10/2006 
"Method for Repairing Defects in Metallic Substrate Using Welding" 

Serial No. 1 0/772,701 
Examiner: Kevin P. Kerns 
Atty. Docket No. 020627.035 
Page 6 of J 2 



12. (original) The method of claim 1, wherein the repaired metallic substrate is substantially 
free of distortion. 

5 13. (original) The method of claim 1, wherein the repaired metallic substrate is substantially 
free of solidification cracks. 

14, (original) The method of claim 1, further including a step of removing excess consumable 
filler slug material, after the electrodes are removed, so that the surface of the repaired defect is 

10 substantially consistent with the level of the adjoining substrate surface. 

1 5. (currently amended) A method for repairing a defee t voidj n a metallic substrate using 
welding, the substrate having a first surface and a second surface, wherein the void extends from 
the substrate first surface to the substrate second surface, the method comprising: 

1 5 a) placing a consumable filler slug in contact with the voiddefeet; 

b) transmitting electrical current substantially uniformly from a first electrode to a second 
electrode for a period, thereby substantially symmetrically resistively heating the consumable 
filler slug and the metallic substrate resulting in coalescence in a substantially liquid pool that 
substantially fills the vojddefeet, the first electrode and the second electrode applying pressure to 

20 the substantially liquid poo h wherein the consumable filler sl ug includes a first slug section and a 
second slug section, the first slug section having a retaining lip configured to be in contact with 
the substrate first surface and the second slu g section having a retaining Hp configured to be i n 
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contact with the substrate second surface such that as current p asses from the first electrode tp, 
the second electrode and resistivelv heats the first s lug section and the second slug section a 
portion of each retain in g lip coalesces into the p ool and a portion of each retaining Up remains 
solid to constrain the flow of the pool ; 
5 c) cooling the substantially liquid pool to solidification under the pressure of the first 

electrode and the second electrode producing a repaired metallic substrate; 

d) removing the first electrode and the second electrode from contact with the repaired 
metallic substrate; and 

e) removing excess consumable filler slug material so that the surface of the repaired 
10 defect is substantially consistent with the level of the adjoining substrate surface. 

1 6. (original) The method of claim 1 5, further including the step of applying a sacrificial 
retainer between the consumable filler slug and the first electrode through which the current 
passes and resistively heats, a portion of the sacrificial retainer coalescing into the pool and a 
15 portion of the retainer remaining solid and constraining the flow of the pool and sealing the pool 
from the surrounding atmosphere. 

1 7* (canceled) The method of cl aim 1 5, whoroin tho Hd ofcot is a void extending from the 
oubatrato first surface to tho out 



20 



1 8. (canceled) The method of claim 17, wherein tho consumabl e fill e r slug includes a first 
s l ug -se ction and a s e cond slug section, th e first s lug s e ction having a retaining lip configured to 
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b e in contact with tho substrate firot ourfdoc and the second plug oootion having a retaining lip 
configured to bo in contact with th e substrat e second surfaee-such that ao current pass es from 4h e 
first electrode to tho second oto e frod e and r e sistiv e ly hoato th e- firot alug oootion and the s e cond 
slug section a portion of - each retaining Hp oooloaoos into th e pool and a portion of each retaining 
5 lip r e mains solid to constrain - tiio flow of tho pool. 

19. (original) The method of claim 15, further including the step of applying a first sacrificial 
retainer between the consumable filler slug and the first electrode and applying a second 
sacrificial retainer between the consumable filler slug and the second electrode, wherein the void 

10 is substantially cylindrical in shape, having a diameter and a volume, and the consumable filler 
slug is substantially cylindrical having a diameter smaller than the diameter of the void, a 
volume, and a distal end and a proximal end whereby the consumable filler slug is configured to 
be received by the void, such that current passes and resistively heats the sacrificial retainers and 
the consumable filler slug and a portion of the sacrificial retainers coalesce into the pool and a 

1 5 portion of the retainers remain solid and constrain the flow of the pool and seal the pool from the 
surrounding atmosphere, 

20. (original) Hie method of claim 1 5, wherein less than approximately 5% of the heat input 
to the consumable filler slug and the metallic substrate by the transmission of cwnrent from the 

20 first electrode to the second electrode remains in the repaired metallic substrate upon removal of 
the first electrode and the second electrode. 
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2 1 . (previously presented) A method for repairing a defect that is a substantially cylindrical^ 
shaped void in a metallic substrate using welding, the substrate having a first surface and a 
second surface, and the void extending from the first surface to the second surface, the method 
comprising: 

5 a) placing a substantially cylindrical consumable filler slug in the void and applying a 

first sacrificial retainer on the first surface and a second sacrificial retainer on the second surface 
such that the first sacrificial retainer and the second sacrificial retainer cover the void and the 
consumable filler slug; 

b) transmitting electrical current substantially uniformly from a first electrode to a second 
10 electrode for a period of less than approximately 200 milliseconds while applying pressure to the 

first sacrificial retainer and the second sacrificial retainer, thereby substantially symmetrically 
resistivcly heating the first sacrificial retainer, the consumable filler slug, the metallic substrate, 
and the second sacrificial retainer resulting in coalescence of a portion of the first sacrificial 
retainer, the consumable filler slug, a portion of the substrate, and a portion of the second 
1 5 sacrificial retainer in a substantially liquid pool that substantially fills the void while being 
retained by the first sacrificial retainer and the second sacrificial retainer; 

c) cooling the substantially liquid pool to solidification under the pressure of the first 
electrode and the second electrode producing a repaired metallic substrate such that less than 
approximately 5% of the heat input to the consumable filler slug and the metallic substrate by the 

20 transmission of the current remains in the repaired metallic substrate and the repaired metallic 
substrate is substantially free of distortion; 
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d) removing the first electrode and the second electrode from contact with the first 
sacrificial retainer and the second sacrificial retainer; and 

e) removing excess consumable filler slug material so that the surface of tbe repaired 
defect is substantially consistent with the level of the adjoining substrate surface. 

5 
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